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: Eltpiner, I.E. 

: Modern Status of the Problem of Biological Action of Ultrasonic 
Waves. 


Orig Pub: Biofizika, 1956, 1, No 6, 513~52h 


Abstract: Survey article. Brief discuesion of problems of the physical 
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mechaniem of the action of ultrazound on biological objects; the 
author dwells in somewhat greater detail on the results of bio- 
chemical and biolegical changes unéer the influence of ultra- 
sound. In zonclusion, the porsibilities of measuring many para- 
meters of biological objects by ultrasonic methods are considered. 
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Ultrasonio Location in Biology 

Priroda, 1956, No 10, 57-62 

Popular survey, It is noted that ultrasonio location has 
been successively applied to the solution of certain pro- 


blems in medioal diagnostios (location of stones in the 
liver and location of certain malignant tumors), 
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Abstract ¢ Tt was snown that through tho action of ultra- 
pound wavos on pertussis bacilli, not only the 
toxina of the docaiposod culture, which had 

passed. into 2 phy stological solution, but ovon 
the cultureitsclf, possossed aabtigonie propor- 
ticB, Tac pertussis pacilli thoreby Lose thoir 
virulonceo, orbainings their raunogonie proper=- 
tiug., The authors aployod the culture, preser- 
ving it in @ dry state. 15-20 ul of culture 
suspension (accord lag to the ontcric standard 
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_ AUTHORS :Sokol' skay®; A.V. and gi'piner, 1-76-_ 

TITLE: On the Synthesis of Ammonia ana Cyanic Compounds in an 
Ultrasonic Wave Fiela (0 ginteze ammiaka i teianistykh 
soyedineniy V pole al 'trazvukovykh voln) 


PERIODICAL: Akusticheskiy Zhurnal, 1957, Yol.I11, Nr 3; pp.293-294 
(USSR) 

ABSTRACT: It is known that oxidation of nitrogen takes place in 
an ultrasonic wave field. However, it has been shown that 
a reappearance of nitrogen will algo take place under the 
action of ultrasonic waves. The reappearance of nitrogen 
jn distilled water (formation of ammonia) jrradiated with 
ultrasonic waves has been observed bY the authors, using 

preliminary saturation of the given Liquid with nitrogen 

ana hydrogen. The appearance of ammonia in 
was established using @ very sensitive Nessler's reagent. 
This reagent produces an orange colouring in the wa 
ammonia appears. A quantitative aetermination of ammonia 
was carried gut by & colorimetric method (photoelectro~ 
colorimeter~ AK-M). The distilled water and the gases 
which were used (nitrogen and hydrogen) were scrupulously 
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_ On the Synthesis of ‘Ammonia and Cyanic Gompounds in an Ultrasonic 
Wave Field. 


freed of oxygen. The irradiation was carried out at 9 
380 kc/sec and 740 kc/sec, the intensity being 6-7 W/en . 
The amount of ammonia synthesised in irradiated distilled 
water saturated with different gases is given in the 
following table: 


Amount of ammonia in y(10°°g) per 
millilitre of water irradiated in the 
of gases 


Duration of irrad- 
jation in minutes 


cara 2/3 A graph is given of the amount of ammonia a5 4 function of 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041212 


46-3-14/15 
On the Synthesis of Ammonia and Cyanic Compounds in an Ultrasonic 
Wave Field. 


irradiation, This approximates to a straight line. 
There is 1 table, 1 figure and no references, 


ASSOCIATION: Institute of Biological Physics Academy of Sciences, 
USSR, Moscow (Institut Biologicheskoy fiziki AN SSSR, 
Moskva) 


SUBMITTED: March 22, 1957. 
AVAILABLE: Library of Congress. 
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t 


in 10 seconds, chirononides in 2 minutes, leeches in 2-3 
minutes. Black Sea plankton was destroyed in 15 seconds ; 
but Nauplius balpanus was very resistant and was destroyed 
only in water in direct contact with the emission source 
(lethal duration of the enission directly proportional to 
the thickness of the water loyer; with on 0.4 - 0.5 en 
layer, destruction commences in 30 seconds). 
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AUTHORS: Losev, B. I., Mel'nikova, A. N. and El'piner, I. Ye. (Moscow) 
St neal Meaney 


DITLE: Halogenation and extraction of germanium from cogl inside 
an ultrasonic wave field. (Galoidirovaniye i izvlecheniye 
germaniya iz ugley v pole ul'trazvukovykh voln). 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 
Nauk, 1957, No.9, pp. 90-95 (USSR) 


ABSTRACT: Coal ash does contain a certain amount of germaniun. 
In earlier work (Refs.1-4), the authors investigated the 
ash of clarain and vitrain and, particularly, of fusain. 
Since ultrasonics have dispersion and chemical effects, 
it was obvious to assume that it is possible to intensify 
by means of ultrasonics halogenation reactions which 
represent an important stage in the process of extraction 
of rare elements from the coal substance. In the 
experiments the coal was crushed to a fraction passing 
through a sieve with holes of 0.25 m. The studied coal 
contained not over 0.0006% of germanium (relative to the 
ash content); only in a single specimen did the germaniun 
content amount to 0.00175%. Bromination of the coal was 
effected in a three-neck flask containing an agitator. 
A certain quantity of water was added to the coal and the 

Card 1/5 mixture was carefully intermixed. Following that, brome 
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Halogenation and extraction of germanium from coal inside an 
‘ultrasonic wave field. 


was introduced in drops and the bromination was continued — 
for a specified time whilst continuously mixing the reaction 
mixture. Then, the coal was separated from the liquid 
phase in a Buchner funnel and washed from the adsorbed 
brome by distilled water until the washing water showed 

a negative reaction from the point of view of haloid 
content. Following that, the coal was dried at 30°C and 
analysed and the quantity of germanium in the filtrate 

was determined by means of a method developed by Nazarenko, 
Vv. A. and Ravitska, R.V. Chlorination was effected whilst 
feeding chlorine at a speed of two bubbles per second. 

For separating the germanium it is extracted from the 
analysed aqueous solutions in the form of germanium tetra- 
chloride from 9-normal hydrochloric acid with carbon 
tetrachloride, The extract of germanium tetrachloride in 
carbon tetrachloride is effected by means of water which 
is then acidified and gelatine and phenyl fluoride are 
added. Ultrasonics of 380 and 750 kc/sec were supplied 
from a piezo-quartz plate of 50 mm dia. with a radiation 
intensity of 8W/cm° of the radiating surface. The distance 


between the reaction vessel and the piezo-quartz plate 
Card 2/5 . : 
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Halogenation and extraction of germanium from coal inside an 
ultrasonic wave field. 


equalled 15 to 16 cn. Halogenation inside an ultrasonic 
field was effected for coal of 0.25 to 0.10 mm fractions 
in an aqueous medium and the extraction of germanium by 
halogenation of coal was investigated inside an ultrasonic 
field as well as the extraction of germanium from coal 
under the effect of an ultrasonic field without halogen- 
ation. The results are plotted in graphs. An intensifica- 
tion was observed of the process of halogenation during 
drradiation with ultrasonics and this is primarily 
attributed to the fact that the presence in the aqueous 
solution of haloid is partly activated by the ultrasonics, 
which leads to the appearance of atomary chlorine or brome 
which ig chemically more active than the molecular haloid. 


principle possible at such an intensity of the ultrasonics 

at which cavitation phenomena will inevitably occur; under 
certain conditions cavitation will set in approximately 
for a radiation intensity of 0.3 W/em*. In the here > 
described experiments, the irradiation intensity was 8 W/cm’, 

Cerd 7/5 however, the irradiation was effected in glass vessels 
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Halogenation and extraction of germanium from coal inside an 
ultrasonic wave field. 


which were submerged into an "ultrasonic" fountain and, 
according to Bergmann, the surface of glass reflects about 
80% of the incident ultrasonic energy. Of particular 
interest is the fact of separation of germanium from the 
coal inside an ultrasonics field in absence of a haloid 
in the reaction mixture. The hypothesis is expressed that 
separation of germanium from coal is appreciably affected 
by mechanical forces which are linked with the eppearance 
and collapse of cavitation bubbles which generate shock 
waves capable of breaking up the coal substance, provided 
that the cavitation cavity forms at a distance not 
exceeding a few microns.from the coal particle. The 
results throw a new light on the intensified separation 
of germanium during simultaneous irradiation and halo- 
genation of coal in presence of slight quantities of carbon 
tetrachloride. The selection of this compound is not 
accidental since it is known that traces of carbon tetra- 
chloride intensify oxidation processes inside en ultra- 
sonics field, as a result of which atomary Cl splits off 
easily. Intensification of the chemical processes in 


Cara 4/5presence of CCl, is additionally explained by the fact 
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EVPINER 1.¥e.,DVORKIN G.A. TATA ER 
“The Effect Preduoed By Ultra-Senio Waves Upen the Superfioially 


Lecalized Adenesin-Pelyphesphatase(Eoteapyrase)In Nukleated Red 
Bleed Cells. 20~2-22/ 67 
(Deystviye ul'trazvukevykh woln na poverkhnestne-lekalizi reva- 
nnuyu = iaeeaabias fosfatasu (ekteapirazu)yadernykh eritretsiter- 
Russian 

Doklady Akademii Nauk SSSR,1957,Vel 113,Nr 2,pp 323-325 (U.S.S.B.) 
Received 6/1957 Reviewed 7/1957 


Ultrasenio waves have'an influence on the activity ef enzymes,vi- 
tamines and ether biecsatalysts. As demonstrated in former reperts, 
here not enly an inactivation but semetimes on the contrary an in- 
crease of activity of these matters takes place. This was asoer- 
tained en the ecoasion of a direct senic influence en tissues er 
eells with which the enzymes are cennected. Eoteapyrase in its ef- 
fect is dirested en the substrate ef the envirenment surreunding it ; 
4t separates the phesphate frem the fellewing acids: adenesine tri- 
phespheris acid (ATP), adenesine diphesphorio acid (ADP) and ine- 
sine triphesphoric acid (IP). Separated hematecytes frem hepari- 
nized pidgeen bleed served as experimental substance. It was de- 
meonstrated that the erythreoytes ef the pidgeen have a lewer es- 
metic resistance than these ef mammals (rabbit) and (rat). Im the 
field of ultra-sonic waves this reistance diminishes even mere. 

At the same time a strenger hemelytio effect ef this senie influence 
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The Effect Produced By Ultra-Sonic Waves Upen the 
Superficially Lecalized Adenesin~Pelyphosphatase(Ectoapyrase)IN 
‘ Nukleated Red Bloed Cells. 20-2-22/67 


on the erythrocytes ef pidgeens than in the ease ef the mentiened 
Mammals was ascertained. Hemolysis cccurs 15-20 secends after the 
Sonic influence. During this interval the activity ef the ectea- 
pyrase increases.and after 5-7 seconds it attains its maximun, 
falling a little under the activity ef intact cells after 15 se- 
conds. This is probably due te hemelysis. Ne enzyme-activity was 
ebserved in the surrounding isetenic selution. Mereever it was 
tried te determine the part played by the sulfhydryl groups. Se 
it turned eut that the chleric cadmiun (1075M), which bleeks up 
this group, censiderably diminishes the activity ef the ecoteapy- 
vase. Enzyme-activity is re-established by adding 1e-3M cysteine. 
According te the results ebtained by the authers it can be suspee- 
ted that under the influence ef ultrasonic waves new enzyme-ac- 
tive centres are "laid bare", mest ef which are alae sensitive te 
thieltexins. When analysing the increase of activity of the ccte- 
apyrase, it is necessary te take the pewers inte censideration 
which are caused by the diffusion precess of the ultrasenic waves, 
Dislocation and acceleration of the particks,develepment ef fric- 
tiensl ferces between micre-and macremelecules etc. are discussed. 
The authors ebserved the inorease of activity in enzymes en the 
cellular membrane of yeast cells alreaoy befere. This effers new 
Card 2/3 prospects in the theory of the mechanism ef action ef ultrasenic 
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The Effect Preduced By Ultra-Sonio Waves Upen the Og@ciex 
Superficially Lecalized Adenosin-Polyphosphatase (Ecteapyrase)In 
Nukleated Red Bleed Cells. 20~2~22/67 


waves, in which the problems of their influence en the permeabi- 
lity of the cellular membrane play an important part. This permeabi- 
lity, as known, is contrelled by the superficially lesalized en- 
syme-syatens. 

(With 2 schedules, 7 citations from publications). 


Institute for Biolegical Physics ef the Academy of Science of the 
OPARIN A.I., Member of the Academy U.S.S.oR, 
22.11.1956 

Library of Congress 
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, AUTHORS: Losev, B. Ie ,~El'piner, I. Yee , Mel'nikova, A. N. 
2 nee 
TITLE: On the Halogenation of Coals Under Influence of Ultrasonic Waves 


(0 protsesse galoidirovaniya ugley pod deyatviyem ul'trazvue 
kovykh voln) 


PERIODICAL: teeny, Akademii Nauk SSSR, 1957, Vol. 114, Nr 2, pp. 372-374 
USSR 


ABSTRACT: By extraction of rare me tals from coals the problems of halo- 
gention of coals have become acute, because this is the main 
method applied for this purpose. However, exact data as to 
the mechanism of halogenation are lacking, and the present 
methods are not characterized by a high yield. The process 
of halogenation is heterogeneous. Ittakes place at the ) 
boundary of two phases 3: Solid coal - liquid or gaseous halide. 4 
Naturally, for this purpose the solid phase with larger | 
surface and higher dispersion would offer greater advantages. 

In addition, increase in the chemical activity of the re- 
: acting halide should accelerate the speed of the reaction. 
Cartat$4— These requirements are largely satisfied by a new method 
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20-2-38/60 
On the Halogenation of Coals Under Influence of Ultrasonic Waves 


devised by the authors of the paper under revew, namely the 
use of ultrasonic waves which increase by several times the 
original amount the reaction yield and the combination reac- 
tion of coal with halides. The bromination takes place under 
relatively mild conditions of acceleration, i.e. under 
a relatively low intensity of the ultrasonic waves. These 
waves also accelerate a reaction with chlorine. A piezo- 
quartzgenerator was used. The quantity of bromine absorbed- 
by the coal was determined with the aid of a micromethod, de- 
yised in the Institute of the authors of the present paper 
(see under "A" below). It can be seen from the results that 
without being exposed to ultrasonic waves the coal absorbed 
2.68 % of its dry weight of bromine during the interval of 
seven minutes, whereas in the ultrasonic wave field, with 
the time interval remaining the same, this amount increased 
to 473 h. These data are contained in fable Nr i of the 
paper under review. The latter value (47.3 % in the ultra- 
sonig wave field) corresponds to twenty hours of bromination 
at O° without exposure to ultrasonic waves } in other wordst 
the process of bromination is accelerated to 160 times of 
Qard—atd its original efficiency. A chlorination (Table Nr 2 of the 
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paper under review) the process of absorption is accelerated 
almost two- and-ahalf times. Rough interpretation of this 
acceleration: the ultrasonic waves hae a dispersing effect, 
probably as result of mechanic forces that are created at 
opening and closing of cavitation bubbles. It appears that 
considerably mechanic forces also are produced when the 
pulsating frequency of the same gas bubbles coincides with 
the frequency of the ultrasonic oscillations (resonance 
phenomenon). Another possibility is the appearence of the 
activated halide ag result of the molecular dissociation 

in the cavitation cavities, a phenomenon discovered for 
iodine (with subsequent reduction) as early as 1950. It 
should also be taken into account that in the cavitati on 
cavities there appear, as result of the splitting of the 
Yactivated" water molecules, products with oxidizing effects. 
There are 2 tables, and 4 references, 3 of which are Soviet.- 


7h Duet, Pemrer Prt AS US$ 
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Effect of ultrasonic waves on ali 
Phatic amino acids [with 
English]. Biofisita 3 no.2:190-196 ‘58. e (TRA 13:4) 


1. Institut biologicheskoy fiziki AN SSSR M 
oskva. 
(ULTRASONIC WAVES.-PHYSIOLOGICAL EFFECT)’ (AMINO ACIDS) 
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Effect of ultrasonic waves on the electrokinetic potential of 
celle [with summary in English]. Biofisika 3 n0.6:641-647 '58. 
(MIRA 12:1) 

1. Institut piologicheskey figiki AN SSSR, Moskva. 

ULTRASONICS, eff. 

on erythrocyte electrokinetic potential (Bus)) 

(HRYTHROCYTES, eff. of radiations, 

ultrasonics, on electrokinetic potential (Rus)) 
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SOV-46-4~3-14/18 
AUTHORS: Sokol'sxaya, A. V. and El'piner, I, Ye, 


TITLE: Synthesis of Some Organic Conpounds in an Witrasonic Field 
(O sinteze nekotorykh organicheski'ch soyedinenly v pole 
ul'trazvukovykh voln) . 


aia Ieee Ceca ae 1958, Vol 4, Nr 3, pp 298-289 
USSR 


ABSTRACT: In the previous note (Ref.1) it was shown that under the 
action of ultrasonic waves ammonia, prussic acid, and formal- 
dehyde may be synthesised in water in the presence of nitro- 
sen, hydrogen, and carbon monoxide, It was then sussested 
chat the dissociation and ionisation of gases and molecules 
of the solvent takes place directly in the cavitation bubbles. 
There are reasons to believe that some organic compounds are 
activated in cavitation bubbles. As an example the authors 
quote chemical transformations of CHCl, in an ultrasonic 


wave field, It was found that this substance gives a new 
compound in the presence of oxygen, which is not soluble in 
the given medium and is precipitated out, The substance was ~ 
found to be Cy gHy0zC15. An infrared analysis of this sub- 


stance gave the curve showvm in Fig.l. Thus che.ical processes 
Card 1/2 
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Synthesis of Some Organic Compounds in an Ultrasonic Field 


takin place in cavitation bubbles may lead to the synthesis 
of a number of nev substances. R. Ka. Freydlinaya end V. fT. 
Moal'shev ore thanced for their assistance. ‘There are 2 
figures and 2 references, 1 of which is Soviet. : ; 
ASSOCIATION: Institut biologicheskoy fisziki, AN SS55R,Moskva 
(Institute of Biolosical Physics, Acadeny of Sciences USSR, 
Moscow) 
SUBMITTED: March 25, 1958. 


‘1. Organic compounds~-Synthesis 2. Chemical reactions--Acoustic factors  _ 
3. Bubbles--Applications 4. Cavitation--Applications 
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SOV-26-58-11-4/49 
El'piner, I.Ye., Doctor of Biological Sciences 


Ultrasonic Waves in Chemistry and Biochemistry (U1! trazvu- 
kovyye volny v khimii i biokhimii) 


Priroda, 1958, Nr ll, pp 23 - 30 (USSR) 


The article deals with problems of the use of ultrasonic waves 
in contemporary chemistry and biochemistry. Application of 
these waves in chemioal processes influences the direction 
and character of the chemical transformations, which may 
render the reaction products more valuable for practical use. 
A study of their influence on the bio-chemistry and devslop- 
ment of animal end plant cells is also very promisings this 
includes spontaneous chemical changes of natural substances 
brought about by the waves, There are 5 graphs, 2 diagrams, 
2 tables, and 9 references, 2 of which are German, 3 English, 
and 4 Soviet. 

institut biologicheskoy fiziki AN SSSR /Moskva ( Institute 
of Biological Physics of the AS USSR /Moscow) 


1. Ultrasonic radiation--Applications 
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El'piner, I. Yes, Sokol'skaya, A. V. 20-119-6-36/56 
ees) 


On the Synthesis of Substances in a Water Saturated With Gases 
of a Reduction Atmosphere Under the Action of Supersonic Waves 
(0 sinteze veshchestv v nasyshchennoy gazani vosstanovitel'noy 
atmosfery vode pod deystviyem ul'trazvukovykh voln) 


Doklady Akademii niuk S8SR, 1958, Vol. 119, Nr 6, 
pp. 1180 - 1162 (USSR) 


The data given in this work show the following: The propagation — 
of very intensive supersonic waves in water causes also in the 
case of the absence of oxygen chemical processes in which various 
new substances form. In a water saturated with gaseous hydrogen 
and molecular iodine a dissociation of iodine takes place under 
the action of supersonic waves. This process takes place ob- 
viously in a cavitation cavity where the iodine molecules diffuse 
together with the molecular hydrogen. The ionisation (or 
dissociation) of iodine is closely connected with the parallel 
fonisation (or dissociation) of hydrogen. In the last tine the 
authors were able to show that also other gases are activated 
under the action of supersonic waves, e.g. in the case of the 
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On the Synthesis of Substances in a Water Saturated 20-119-6~36/56 

With Gases of a Reduction Atmosphere Under the Action of Supersonic Waves 
presence of oxygen and nitrogen in irradiated water ammonia 
forns. The water on this occasion was irradiated in glass con- 
tainers at an intensity of the sound waves of 6 -7 watt per 
1 om, The nethod for the purification of nitrogen from oxygen 
is discussed. The quantity of the ammonia forming increases 
with increasing duration of irradiation. The presence of carbon 
monoxide in the gas mixture nitrogen =~ hydrogen does not di- 
minish the production of ammonia in the water exposed to sound. 
Further in water exposed to sound in the presence of N,,CO and 


Hy also HCN forms, and besides forms in water exposed to sound 


also formaldehyde if in this water hydrogen and carbon monoxide 

are present, Sound oscillations and supersonic vibrations to- 

gether with other physical causes (ultraviolet rays, electric 

discharges and radioactive decay) might also have served as 

energy sources for the most important substances which serve 

as materials for the building of living organisms in the in- 
Card—ty4Se itial period of the existence of our planet. There are 2 tables, 
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gov/20-121-1+39/55 


The Molecular Weight of Serum Albunin, Exposed to Ultra-Sonic Waves in the 


Presence of Different Gases 


The latter do not lose the capacity of forming 4 monomolecular 
layer. A fission of the protein molecules was observed also in 
the case of an acoustic {rradiation of serum albumin solutions 

of higher concentration (Table 2). There is no intsraction 
between the splinters of the protein molecule, they are stable, 
if the acoustic drradiation takes place in the presence of oxy- 
gen (Table 3). The above mentioned investigation makes possible 
the investigation of the correlation between structure and 
function of the protein bodies. There are 4 figure, 3 tables, 
and 9 references, 7 of which are Soviet. 


4i nauk SSSR (Institute of Biophysics, 
A. N. Bakha Akadeaii nauk SSSR 


N. Bakh,AS USSR) 


ASSOCIATION: Institut piofiziki Akaden 
AS USSR) Institut piokhimii im. 


(Institute of Biochemistry imeni A. 
PRESENTED s Maroh 10, 1958, by A- I. Oparin, Member, Academy of Sciences, 
USSR 


tq th. 
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present paper the same is proved for other proteins (serum 
albumin). In this case, however, an enlargement of the protein 
molecules takes place. The character of the changes mainly 
depends on the nature of the gas with which the protein solu- 
tion exposed to ultra-sonic waves is saturated. Aqueous solu- 
tions. of horse albumin recrystallized twice and dried lyo- . 
philically, served as experimental object. The solution was 
poured into the glass tubes in the socalled ultre-sonic foun- 
tain (oscillation frequency 740 kilo cycles, sound pressure of 


waves 7/4 watt/oun)s fable 1 shows the values of the molecular 
weight of the serum albumin which was exposed to ultra-sonic 
waves in the presence of air. This shows that the molecular 
weight is reduced with a longer duration of acoustic irradia- 
tion. After 50 minutes the reduction amounts to almost 50%. 
Such a loss could not be caused by the splitting off of the one 
or other lateral- or tcrminal group. In the case of the used 
intensity forces develop which are sufficient for the breaking 
of C-C bonds (Ref 7). We may assume that polypeptide bonds are 
broken here and rather great molecular splinters are formed. 4 
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~47(4) gov /20-125-4-23/99 

AUTHORS : Bl! piners Te Yess gokol'skayas A. V- 

TITLE: The Rrfect of Witrasonics on Sone proteins and amino Acids 63 
Related to the Nature of the Gas Present — (neystviye 


ul'trazvuke n- nekotoryy® pelki i aninokislety v caviginostt 
ot prirody prisutwuyuscheee gaze) 


PERIODICAL?) ee Akademii nauk SSSR; 4956, Yor 1239 "r 4, pp 659-662 
USSR i 


ABSTRACT: The date found by the authors of the present report show the 
following: The aevelopnent of chenical processos in a field 
of yiltrasonic waves i8 influenced also by ine 
gases (4.06 by noble gases/* Besides, the various noble 
poses aiffer from one another ain this reapect- In the present 

study argon and helium are used. Investigations were carried 


The rate of the chemical processes was estimated from the 
quantity of formaldenyde forned in the aqueous solution of the 
organic compound aubjected to ultrasonic jrradiation. Ag source 


PES SS a 2 
380,000 cycled, and the jntenaity of oscillations was 2-4 patt/cm . 
a In the aqueous solutions of several amino acids saturated with 
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The Effect of Ultrasonics on Some Proteins and Amino Acidg ss Related to 
the Nature of the Ges Present 


oxygen (glycocoll, alanine, serine, glutamic acid, aspartic 
acid) formaldehyde is actually produced under the influence 
of the ultrasonic waves. However, the largest quantity of 
formaldehyde (about 30-40% more than in the case of saturation 
with oxygen) is formed in the case of a previous saturation 
of the solutions with argon. In the case of saturation with 
helium the velocity of the separation of formaldehyde from 
the amino acids is hardly accelerated. Similar results are ob- 
tained also by the investigation of the formation velocity of 
formaldehyde in an aqueous solution of keto-glutaric aicd 
subjected to ultrasonic irradiation as well as ege albumin 
and serum albumin. The presence of argon intensities the co- 
agulating effect produced by the ultrasonic waves upon the 
albumin solutions considerably. The results obtained by the 
experiments carried out indicate the possibility of regulating 
the course of chemical processes in the solution subjected to 
ultrasonic irradiation. They also open up now prospecta of 
explaining the mechanian of the chemical and biological effect 
of ultrasonic waves. There are 2 fi;ures, 1 table, and fi 

—~ Cains! 5- references, 6 of which are Soviet. 
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EL'PINER, I. Ces PYSHKINA, KI. 
Propagation of ultrasonic waves in aqueous solutions of muscle 


ie (with summary in English]. Biofiszika 4 aad an 


1. Institut biologicheskoy fisiki AN SSSR, Moskva. 
(MUSCLE PROTRINS, 
. aqueous solution, ultrasonic wave velocity (Rus)) 
(ULTRASONICS, 
velocity in aqueous solution of musc. proteins (2us)}) 
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 Blectron microscope study of the phagolysate of Bacillus mycoides 
roniGnine saan te ultrasonic waves. Biofisika % n0.5:610-614 
, (MIRA 14:4) 


1. Institut bdalogicheskoy fistkt a  S58h, Moskva 1 Laboratoriya 
mikroscopii 7 

olektronnoy (FAGILLUS' MYCOIDES) ? (BACTERIOPHAGE) 

(ULTRASONIC WAVES—-PHYSIOLOGICAL EFFECT) 
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TITLE: 


PERIODICAL: Akusticheskiy zhurnal, 1959, Vol.5, Nr 2, pp 133-145 


ABSTRACT: 
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On the Mechanism of Chemical effects of Ultrasonic Waves 
(0 mekhanizme Khimicheskogo doyatviya ul! trazvukovykn 
voln) Review (Obzor) 


(USSR) 
The author reviews various mechanisms of the effect of 
ultrasonic waves on chemical processes such ag oxidation, 
reduction, decomposition and synthesis, polymerization 

and de-polymorization, and internal molecular changes. 

Although it 1s generally agreed that cavitation 1s responsible 
for the observed chemical effects of ultrasound, there is no 
agreement about the detailed mechanisn. the following 
theories have been proposed: 

(1) Cavitation-mechanical theory, which suggests that chemical | 
bonds are broken by forces arising on collapse of cavitational 
bubbles (Refs.5-7);. 

(2) Cavitation-resonance theory - chemizal effects are 

produced by mechanical forces when the natural frequency of 
pulsations of gaseous bubbles coincides with the frequency of 
applied ultrasound (Hefs.6, 9); 
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(3) Cavitation-photoelectro-chemical theory due to Frenkel! - 
(Refs.13, 14) - large electrical potentials are produced 
across lens-shaped cavitational bubbles in their first stage 


producing visible and ultraviolet rays 


luminescence) which act photochemically. 

The reviewer suggests that there are two stages in tho 
chemical action of cavitation. The first atage is that 
desoribed by Frenkel's theory. During this stage gases 
diffuse into cavitational bubbles and pressure in them is 
still low (0.01 - 0.05 atm). Electrical discharges in 
bubbles produce ionization and activation of enclosed gases. 
During the second stage the pressure in bubbles increases, 
they lose their lenticular form and collapse, producing 
shock waves. These shock waves are strong enough to break 
valence bonds. The reviewer uses this two-stage scheme 

as a framework to discuss various chemical Processes known 


Gard 2/3 to be produced by ultrasonic fields. 
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There ere 90 references, of which 31 are English, 31 
Soviet, 10 French and 18 German. 


ASSOCIATION: Institut biofiziki AN SSSR, Moskva (Institute of 
Biophysics, Ac. Sc. USSR, Moscow) 


SUBMITTs&D: November 17, 1958 
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BRONSKAYA, L.Mos EL'PINER, I, Yee 


- Stimlating action of ultrasonic waves on the gertination of corn 
Beeds, Akust.shur. 5 10.4:492-493 159. (MIRA 14:6) 


1, Institut biofigiks AN SSSR, Moskva. 
(Ultrasonic waives ) (Corn (Maize)) 
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EL'PINER, I.Ye,; DEBORIN, 0.A.; ZORINA, 0.M, 
Molecular weight and ativity of proteolytic enzymes irradiated with 
ultrasonic waves, Biokhimiifa 24 no,5:817-822 S-0 's9, (MIRA 13:2) 


1. Inatitut biologicheskoy fisiki 4 Inatitut biokhimii im. AN. 
Bakha Akademii nauk SSSR, Moskva. 

(PROTEASES chen. ) 

(ULTRASONICS eft, ) 
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FADRYEVA, N.P.; RAUTENSHTAYN, Ya.I,; EL'PINER, I.Yo, 


Effect of ultrasound on certain actinophages and bacteriophages, 
Mikrobiologiia 28 no.3:391-396 My-Je '59, (MIRA 13:3) 


1. Institut mikrobiologii AN SSSR i Institut biofisiki AN SSSR, 


(ULTRASONICS, eff. 
on actinophages & bacteriophages (Bus)) 


(ACTINOMYCES _ 
actinophages, eff, of ultrasonics (Bus)) 


(BACTERIOPHAGE 
actinophages & bacteriophages, eff. of ultra- 


sonics (Rus)) 
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FADEYEYVA, WePo3 EL'PINER, I.Ye 
ements 


Effect of ultrasonic waves on Azotabacter chroococcum, Mikrobiologita 
2B noes 48B~N89 Jl-Ag '59, (MIRA 12:12) 


1, Institut biologicheskoy fisiki AN SSSR, 


(UIMRASONICS eff.) 
(AZOTOVAOTER radiation eff.) 
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El'piner, I.Ye., Sokol'skaya, A.V. SOV/20~129=1-56/64 © 
——— ee 


AUTHORS: 


TITLE: 
PERIODICAL: 


ABSTRACT: 


Cara—t44 


On the Processes of Oxidation of Iron Ions in a Meld of 
Ultrasonic Waves 


(Gens, Akademii nauk SSSR, 1959, Vol 129, Nr 1, pp 202=204 
USSR 


The oxidation proceases taking place in an aqueous medium 
under the influence.of ultrasonic waves are probably due to 
the activation of oxygen'and the appearance of a free OH 
radical which is the product of the cleavage of the water 
molecule (Refs 1-3). There are reasons for the belief that 
the activation or ionization of the water molecules and 
various gases takes place in cavitations which form in the 
aqueous medium under ultrasonic irradiation. Various inert 
gases. with which the water is saturated are activated in the 
field of the ultrasonic waves, but not all of them in the 
same way. Helium suppresses all the oxidation processes 
investigated by the authors. These differences are liable 
to open up new ways of studying the elementary processes 
which are at the root of the phenomenon of oxidation. The ne ' 
authors exposed 0.01 n.solutions of FeSO, in 1.1 n. H,80, _ 
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On the Processes of Oxidation of Iron Ions in a gov /20-129~1-56/64 
Field of Ultrasonio Waves 


to the impact of ultrasonic waves. Prior to this treatment 
these solutions were saturated with oxygen, argon, or 

helium for one hour. Figure 1 shows the standard ourve for 
the determination of Fe, 804), by means of the spectrophoto- . 


meter SF~4. Figure 2 contains the results of the determina~ 


tion of the amount of ve*t dons ohemically transformed in the 
field of ultrasonio waves. Similarly, the concentration of 


rot dons produced by the said impact is given. It oan be 
seen from this figure that the amount of the "Ai sappeared" 


ret dons is not equal to that of newly produced Fe’? dona, 
4” the dissolution took place jn the presence of oxygen. 
There is hardly any lose of Fe‘* fone to be found in the 
presence of helium, while there is a considerable loss in the 
case of argon. In this oase there is no divergenoy between 


the loss of ye** dons and the addition of re? ions as was 
found in the oase of oxygen. Thus the chemical traneformation 
Cert—ayd of divalent iron ie restricted to the transformation inte, / 
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trivalent ions, if an argon-saturated solution is treated 
with ultrasonic waves. This process is probably due to the 
appearance of the OH radicals formed by the cleavage of water 
molecules. If the solution is saturated with oxygen, the 
molecules of the latter participate in the reaction. Here, 
such iron compounds are formed as cannot be detected by means 
of the methods for the determination of di- and trivalent iron 
used in.this case. Apparently, these compounds are rather 
unstable iron peroxidea.. M.A. Proekurnin and collaborators 
(Refs 7,8) in this connection develop conceptions regarding 
the effect of ionizing. radiation upon Fe2+, The results cited 
here may be considered a confirmation of Bakh's peroxide 
theory in the chemistry of ultrasonic waves. There are 5 
figures and 8 references, 6 of which are Soviet. 


Institut. blologicheskoy fiziki Akademii nauk SSSR (Institute 
of Biological Physica of the Academy of Sciences, pe 


July 1, 1959, by LS. Shtern, Academician 
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AUTiIORS : _«Bl'piner, I. Ye. and Sokol'skaya, A. ve 


TITLE: Me influence of inert gases on oxidation processes in 
a field of ultrasonic waves 


PERIODICAL: Referativnyy ghurnal, Avtomatika i radioelektronika, 
no. 2, 1962, abstract 2-5-2585 (V sb. Rol'perekisey i 
kisloroda v nach. stadiyakh radiobiol. effekta. M., 
AN SSSR, 1960, 105-115) 


Text; In the principle of the study of the mechanism of ultrasonic f+ 
chenical reaction (as also in radiation chemistry) there lies the 
notion of radiolysis or photolysis of water which stipulate the 
arising of two interrelated processes; leading to the fornation of 
free radicals OH and H and of molecular substances: H,0 and Hj. In 


A . 
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The influence of ... D273/D301 “a 


sonic chemical reaction and chemical reactions which take place 
under the action of vigorous radiations, light energy, or electro- 
nic flow, etc. can help. Experimental data are provided which are 
of interest from the point of view of the study of processes which 
are akin to the »henomenon of oxidation, caused at determined con= 
ditions by the said physical agents. It is found that in a sounded 
water solution of methylene chloride (CH,CL,) the synthesis of a 


new compound C49H0,01, is observed. It was also found that in an 


ultrasonic field some substances oxidize preferentially in the pre- . 
sence of argon and others of acid. Under the action of ultrasound 
in an argon saturated solution of Mohr's salt (0.01 NFeSO, ) the che- 


mical transformation of 2~valent iron is expressed in the transi~ 
tion of the latter into 3~valent ions. Data are presented on the 
action of ultrasound on albumen and amino-acids in the presence of, 
oxygen and of inert gases. Water solutions of a series of amino- 
acids saturated with oxygen under the influence of ultrasound pro- 
duce formaldehyde. It was also discovered that, in the presence of 
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argon, the coagulating action of ultrasound on albumen solutions 

was considerably increased. An explanation is given of the influ- 

ence of inert gases on the course of the process of oxidation in 

an ultrasonic field: Inert gases which are in the cavitation voids, 
apparently act in different ways on the formation in these voids 

of radicals, in particular OH radicals, indicating the definite in- 
fluence on the chemical activity_of these and other radicals. 7 fi- 
gures. i_table. 16 references. / Abstracter's note: Complete trans—- 
lation. 7 i's 
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AUTHORS : Losev, B.1., Lddina, N.G. and El'piner, 1.Ye. 
iaphdeien 

TITLE: Oxidation of humic acids and mineral coals by ultra- 


sonic waves 


PERIODICAL: Referativnyy zhurnal. Avtomatika i radioclektronika, 
no. 7, 1961, 14-15, abstract 7 E90 (Tr. In-ta.goryu- 
chikh iskopayenykh, AN SSSR, 1960, 14, 147~150 


TEXT : The liquids after being subjected to u trasound (frequency 
380 and 780 kc/s, sound intensity up to 20 W/em*) were analyzed by 
chromotography methods. Experiments were carried out with the humic 
acid of the brown coal of the Aleksander deposits, with the brown 
coals of Aleksander, Krivlev and Babayev deposits, with highly wea- 
thered coals of the Chertinsk and Tom'-Usinsk beds, together with 
the low-acidity coal of the Nikolayev formation. No effects of 
ultrasound has been observed with the low-acidity Nikolayev forma- 
tion coal. In all other experiments the results agree as follows: 
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s well. 14 refer- 
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N 


i 


. \ 
TITLE: _ The Effect of Ultrasonics Upon Synthetic Polymers (Anid 
. 1-669 (G-609) y 


PERIODICAL: ee en soyedineniya, 1960, Vol. 2, No. 4, ; 

— Ppe 607 - 613 
| | 4 xX 

TEXT: The authors investigated the mixed polymer anid [-669 (G-669), 

which is soluble in ethanol, a polycondensation product of hexamethylendi- 

amine with adipinic acid, azelaio acid, and caprolactam in the ratio of 

13 1: 2. Acoustic irradiation was carried out in a closed vessel at 

740 kc/sec and an intensity of 15 w/om?, The piezo quartz lamella was 

fitted to the bottom of the vessel (Fig. 1). Before and after acoustic 

irradiation, the intrinsic viscosity, the molecular weight, and the 

propagation rate of ultrasonios was determined. For the purpose of 

determining the propagation rate of ultrasonics, a somewhat modified 

interferometer according to T, 8. Velichkina, I. L. Fabelinskiy (Ref. 10), 
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was used, the wiring scheme of which with standard Signal generator type 
MCC-6 (GSS-6) is shown in Fig. 2, whereas the measuring chamber of the 
interferometer, in which the thickness of the liquid layer was exactly 
adjustable to 5y, is shown in Fig. 3. The anid G-669 was dissolved in 
alcohol or in a mixture of alcohol and water, and was acousticelly 
irradiated in the presence of air, hydrogen, helium or argon for 1 to 3 
hours. In anid, dissolvad in pure alcohol, neither a change in intrinsic 
viscosity, nor in the molecular weight and sound velocity occurred. When 
dissolved in water + alcohol » 1 : 3, anid, in the presence of hydrogen, 
Showed @ decrease of intrinsic viscosity, which did not occur in the 
Presence of othe. gases (Table). Besides, the molecular weight in the 
presence of hydrogen increases to the 3- to 4-fold (Fig. 4), ani the 
velocity of sound decreases. Thus, a ramification of the molecule is 
caused, which was confirmed by the change in the compressibility of 


(Refs. 13, 14) (Table 2). The compressibility increased fron 
3.3°107 '*/var to 15.107? /par, The ramification of the molecule is 
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explained by the authors by polycondensation on the lateral bonds, which 
is caused by activated hydrogen and by hydrogen molecules. The authors 
mention a paper by S$. R. Rafikov, S. Ae. Pavlova, and B. L. Tsetlin 

(Ref. 12). There are 4 figures, 2 tables, and 14 references: 9 Soviet, 

2 US, 1 French, and 2 German, 
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Effect of ultrasonic waves on ribonuclease, Biofisika 5 no. 5:573< 
576 '60. ; (MIRA 13:10) 
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AUTHOR: — ‘_Bl'piner, I. Ye. 


TITLE: "=: Phe Action of Ultrasonic Waves on Biomacromoleculas 


PERIODICAL; . Akusticheakiy shurnal, 1960, Vol. 6, No. 3, pp. 339-408 


TEXT: The present article is, for the major part, devoted to investigations | 
of other authors on the above-mentioned subject and to a discussion of their 
results. The depolymerizing effect of ultrasonic waves is desorited in de- 
tail, and the influence of various gases (oxygen, hydrogen) in the medium 
surrounding the preparation is studied. In the presence of oxygen, for 
instance, albumin moleoules decompose into small particles under the ac- ¥ 
tion of ultrasonic waves, whereas in the presence of hydrogen an agerega- 
tion occurs, which manifests itself in a rising molecular weight. The 
molecular weight of trypsin, for example, is reduced by one-fifth when 

being treated with ultrasonic waves in an oxygen-containing solution. In 

a hydrogen-containing solution, however, its molecular weight inoreases 

by 30 per cent. In the former case, its ability to ferment is also reduced 
by 75 - 85 per cent, whereas it remains unaffected in the latter case, The 
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fermentation of pepsin and trypsin is reduced by the decomposition of 
cyclic amino radicals, which is known to be promoted by oxygen. Pig. 3 
shows the dependence of the optical density on the kind of gas in which 
the ultrasonic treatment (duration of 30 min) took place. Helium and 
hydrogen have no effeot on the optical density. It is shown that details 
of the molecular structure can be determined by examining the effeota 
of ultrasonic waves. Similar rules were also detected in other bdiopoly- 
mers. Desoxyribonucleic acid, whose structure is thoroughly described in 
this article, was studied in particular. Depolymerization occurs under the 
action of ultrasonic. waves, the fragments still have molecular weights of 
3.109 (initial weight; 7-9.10 » and their size does not depend on the 
presence of gases. Mention is made of Me A. Khenokh, T. 8, Velichkina, 
I. L. Fabelinskiy, and Dvorkin, There are 5 figures and 30 references: 
8 Soviet, 3 US, 9 German, 3 British, and 1 French, 
“ASSOCIATION: Institut biofiziki AN S8SR Moskva’ 

(Institute of Biophysics of 


‘SUBMITTED: May 7, 1960 
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‘with this theory (Refa 15,16). Finally the widely accepted 


On the Chemical Effect of Ultrasonio Waves on Macromolecules 


A survey is given of the principal theories dealing with the 
chemical effect of ultrasonic waves on macromolecules. General 
problems concerning the mechaniam of the chemical affect of 
ultrasonics were discussed in detail in reference 6. Many 
scientists assume the chemical effect of ultrasonic waves to 
be caused by cavitation phenomena, The latter occur in liquide! 
exposed to ultrasonic waves. The theory referred to is the 
cavitation-mechanical theory (Refs 7-12). According to other 
authors (Refs 13,14), these chemical processes may be caused 
by mechanical forces produced by the resonance of the pulsa- 
tion frequency of the gas bubbles in the liquid with the 
frequency of the ultrasonic waves. This hypothesis is known 

as the cavitation-resonance theory. Data on the thermal 
character of the ultrasonic chemical processes are in agreement 


cavitation-photoelectrochemical theory, based on investigations 
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by Ya.I.Frenkel! (Ref 17), is discussed. To a certain extent, 
this theory helped to solve the problem of the nature of the 
primary products causing one or the other chemical ultrasonic 
reaction (Refs 18-30). Whether electric potentials in spaces 
oaused by cavitation ocour not only in aqueous media, but also 
in organic, particularly in nonpolar, solvents is as yet unolear. 
This problem is of great interest, sinoe ienolymerization= and 
polymerization’ processes of macromolecules] under tne influence 
of ultrasonic waves ocour in organic (polar and nonpolar) ho 
solvents as well as in water. Understandably, those concep- 
tions are prevalent, which assume the mechanical forces con- 
neoted with the propagation of the acoustic energy in the medium 
to be the sole cause of depolymerization. On the basis of 
published material (Refs 31-67), the depolymerizing effect of 
ultrasonic waves and the cavitation phenomena are discussed. 
Homogenization of high-molecular compounds, formation of 
maocroradicals and their recombination in the ultrasonic field 
are described with reference to the data given in references 

1, 2, 5, 38, 49, 59, 60, 62, 68-87. Examples illustrating "4 


the formation of copolymers under the effect of ultrasonic 
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waves, and their effect on the rate of polymerization are 

given (Rafa 88-102). From the papers mentioned it ia evident 

that the modern meohano-ohemistry must be supplemented by a 

new type of energy, i.e., the ultrasonic energy. The latter 

can cause practically all the reactions observed in this field. | 
The present paper gives a good demonstration of the part 
played by various faotors (character of the solvent and the 
gas applied, physical parameters of high-polymer molecules, 
their concentration, etc) in the process induced by ultrasonic 
Waves. In mechano-chemistry, this. process is termed "destruction- 
- combination". Further investigations in the field of high- 
polymer ultrasonio reactions are promising, not only for 

finding new lawa in the chemistry of macromolecules, but also 
with respeot to a wider scientific and practical application 

of these reactions. The following Soviet scientists are men- 
tioned: V.A.Kargin, T.1.Sogolovg, G.A,-Slonimakiy, l.K.Baramboym, 
A.A. Berlin, and 3.S8-El'tsefon. There are 4 figures, 6 tables, 
“and 102 references, 31 of which are Soviet. 
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OVCHINNIKOV , N.M.3 EL'PINER, I.Ye,; REZNIKOVA, L.S.; SUFRUN, Ye.T, 


Sound~treated antigens in thé serodiagnosis of syphilis and gonorrhea. 
TAY delo 7 no.M36-41 Jl ‘61. (MIRA 1426) 


1. Mikrobiologicheskiy otdel (sav. ~ prof, N.M.Ovchinnikéy) 
TSentral'nogo naushno~issledovatel'skogo kozhno-venerologicheskogo 
_Anstituta 1 -laboratori4 ul'trazvuka (zav. - prof; I1.Ye.El'piner) 
instituta biofisikd AN SSSR, Moskva. 
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RAUTENSHTEYN, Yu, I,3 FADBYEVA, N. P.s EL'PINER, I, Ye, 
Possibility of obtaining nonlysogenic variants from lysogenic 
cultures of actinomycetes using ultrasonics, Mikrobiologiia 30 
no.3t44l~446 My-Je '61, (MIRA 15:7 
1, Institut mikroblologii AN SSSR i Institut biofiziki, AN SSSR, Moskva. 
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AUTHORS: “Padeyeva, N. P., El'piner, I. Ye. and Rautenshteyn, 
i _ Ya, I. . 
- PITLE: The influence of. ultrasonic waves on the development 


of actinomycetes 


PERIODICAL: Referativnyy zhurnal, Avtomatika i radioelekvronika, ‘a 
: no. 4, 1962, abstract 4-5-37a (Mikrobiologiya, 30, 
no. 5, 1961, 849-854) 
TEXT: The results are given of a study of the stability of spores 
of actinomycetes under the influence of ultrasonic waves on the 
rate of growth of spores of sound irradiation. 1. Act. olivaceus 
No. 132 spores ape comparatively stable under the action of ultra-' 
sound of 20 W/om intensity at a frequency of 650 ke/s; a notice- 
able decrease of the growth of spores occurs after they have been 
irradiated in the dark for 10 - 20 min. 2. Irrddiated spores grow . 
“more slowly in comparison with non-irradiated ones, 3. in cultures 
"grown out of irradiated Spores or fragments of mycelium, in the 
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8/194/62/000/004/062/1 05 
The influence of .., D295/D308 


first 24 hours! Growth, the occurrence of mycelium with a large nun-— 
ber of thickened lateral shoots is observed, which was never ob- 

served in control experiments. 4, Cultures grown out of irradiated 
Spores or mycelium fragments differ from control cultures by a 

higher accumulation of biomass and for a more delayed passage to tr 
autolysis. /“Abstracter's note: Complete translation. 7 
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EL'PINER, I-Ye.; SOKOL'SKAYA, A.V. 
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Inert gases and amino acid synthesis in ea of aca 6) 
ane: “Dokl. AN SSSR 140 no.23496-498 . 
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Effect of witrasonic vervon on alkaloids. Dokl. 4:1 SSSR 142 no.ls219= 
222 N11, (DA 14212) 
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“Ace NR ATGOOOTIE 
EDITORY: El'piner, I. Yes (Doctor of biological sciences) C20 
aa 


we 


ORG: none, ee ae ence Oa 


ey . Ultrasound in biology; babtogrenty of Soviet and foreign literature for 1950+.—- 
1962 © 


_ SOURCE: AN SSSR. Otdelenitye biologicheskikh nauk. Biblioteka. Ul'trasvak 7 bio= 
logii; bibliografiya otechestvennoy i inostrannoy literatury ca 1950-1952 


TOPIC TAGS: ultrasonics, ultrasonic effect, anoustio. Biologic | oifeck. 


ABSTRACT: This comprehensive’ bibliography on the biclogical aspects sp ultra~ | 
,Sound has an appendix listing the 134 Soviet journals and 578 non-Soviet 
‘sources from which it was compiled, Another useful tool is the author in- — 
‘dex, which permits evaluation of individual contributions to the literature 
of ultrasound, The Soviet scientist El'piner, for example, is represented 
in this work by 89 items (some co-authored), However, it must be noted i 7 
that only twenty-five percent of the total il listings are Soviet, 
The bibliography begins with a two-chapter general section, which in- 
cludes bibliographies, materials of congresses and conferences, general 
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works, and sources dealing with equipment and methods of dosimetry. 
Chapter Three is devoted to ultrasonic methods of investigation in biology, - 
with references on acoustical parameters and ultrasonic visualization of 
organs and tissues, Ultrasound in histology is also treated. Only non- 


Soviet sources are listed under the headings Ultrasonic cardiography, Eche-: 


encephalography, and Ultrasonic determination of. blood flow... 
: Chapter Four, entitled Biological effect of ultrasound, is the most 


‘important part of the bibliography. This chapter treats exhaustively the 
effect of ultrasound on a variety of biological and biochemical objects vee 
(biological macromolecules, carbohydrates and lipids, organic compounds, 
land pharmacological substances, to name only a few). Sections are devoted | 
‘to the influence of ultrasound on heredity and the cell, and on various mnicro- 
organisms. The effect of ultrasound on plants, invertebrates, and verte- 
brates is considered in detail, There are separate groupings for individual 
human organs. In all, 397 Soviet sources and 1353 non-Soviet sources are 


listed in this chapter. 


Chapter Five deals with ultrasonic signaling in animals (bats, pol*- 
tpoiges, etc.) and animal perception of ultrasound, It should be noted that 
use of raultiple listings makes for some duplication, which is not reflected 


in the counts given; thus, each subheading includes all pertinent works, 
a [FS8B: ve 1, noo 107 
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EL *PINER, I eYue; SUEKOL'NIKOV, L.I. 
Physiochemical properties and hormonal activity of insulin osed 
phon action of ultrasonic weaves. Dokl, AN SSSR 146 no, 3700-703 
e ae .. (MIKA 15:10) 
1. Institut biologicheskoy fiziki AN SSSR. Predstavleno akadem{ kom 


L.S.Shtern. 
_(BiSULIN) (ULTRASONIC WAVES—~PHYSIOLOGICAL EF¥ECT) 
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EL'PINER, I.Ye.3 STEKOL'NIKOV, LI. 


Selective effect of nltrasonte waves on the moleoular 
eo of insulin. Dokl. AN SSSR 146 no.4:929-932 


Oo! (MIRA 15:11) 
1. Institut ticlogicheskey fisiki AN SSSR. Predstavleno 
aketentxcn A.I, Oparinym, 
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Chemical transformations of dipeptides and tripeptides under ths 
acti of ultrasonic waves in the presence of active and inert 
gases. Dokl. AN SSSR 147 no. 531220-1222 D '62, (MIRA 1632) 


1. Inetitut, biologicheskoy fiziki AN SSSR. Predstayleno akade- 
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_. PHASE 1 BOOK EXPLOITATION SOV/6516 
El'piner, Isaak Yefimovich 
AL CTC TO te pee eee Ate Ce ee ee ae raat 
Ul'trazvuk; fiziko-khimicheskoye i biologicheskoye deystviye 
(Ultrasonics; Physical, Chemical and Biological Action). Moscow, 
Fizmatgiz, 1963, 420 p. 9000 copies printed. 


Eds.: L. P. Kayushin and N. A, Rayskaya; Tech. Ed.: L. Yu. Plakshe. 


PURPOSE: This book is intended for specialists.in biophysics, chemistry, 
biochemistry, and acoustics. 


COVERAGE: Experimental data on the specific effects (chemical and bio- 
logical) of ultrasonic waves are discusséd. Applications of ultrasonic 
methods in chemistry and biology, and fundamental problems in cell 
physiology and chemistry are considered, The following personalities 
are mentioned: professors G, L, Slonimskiy, G, M. Frank, L. D. 
Bergel'son, R. Kh. Fregdlina, L. D, Rozenberg, andS, Ya. Zalking. 
There are 1108 references : 
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ace ee Shea | 3/026/63/000/001/005/007 
; - , : -AOO4/A126 
AUTHORS: | El'piner, I. Ye, , Doctor of Biological Science, Stekol'nikov, L, I. 
(Moscow). 
TITLE: - Insulin and ultrasonics 
PERIODICAL: Priroda, no, 1, 1963, 100.- 101 
TEXT: -The authors report on the results of tests carried out at the Lab- 


oratory of Ultrasonic Biophysics of the Institute of Biophysics of the Academy 
of Sciences USSR to study the structure and hormonal action of insulin subjected 
to ultrasound in the presence of various. gases, such as oxygen, argon or hydro~ 
gen, It’was found that, as a result of ultrasonic treatment - the ultrasonic 
wave frequency was 800 ke, the intensity 10 - 12 w/om= of emitting surface - of 
an insulin solution in the presence of oxygen, histidine was detected inthe 
_ Beend of the insulin molecule instead of phenylalanyl. The authors describe the . 
’ molecule reaction to ultrasonic treatment, present, the arrangement scheme of 
amino acid residues in the insulin molecule and report on the transformation of 
‘: asparagine into aspartio acid (deamidation process), which was detected by them , 
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a i ; 
- din subjecting asparagine in an Aqteous solution to ultrasound, Analogous data 
_ Were obtained in studying the bfofogical activity by another method, i.e. the 
+ @uthors refer to the property of insulin to reduce the blood sugar level and zs 
._ Prove that the hyperglycemia effebt is caused by small peptides, or by the prow: \ 
_, duets of their’ chemical transformtion, which appear in the insulin Solution sub- . 
© jected to ultrasound in the preseiice' of oxygen, a 
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EL'PINER, I,¥e,; SHEBALDINA, A.D. 


‘Photodynamic effect of dyes on 
yeast cells subjected to th 
action of ultrasonic waves, Radioblologiia 3 0451 646-650 "63. 
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